esp@cenet document view 



Page 1 of 1 



METHOD AND DEVICE FOR TERMINATION CONTROL FOR CURRENT DRIVE 
CIRCUIT 



Patent number: 

Publication date; 

Inventor: 

Applicant: 

Classification: 
- international: 



JP7135513 
1995-05-23 

YAMAMOTO KANTA; OHARA KATSUICHI 
FUJITSU LTD 



H04L25/02; H03K19/0175; H03K1 9/086; H04B3/02 
- european: 

Application number: JP1 99401 72433 19940725 

Priority number(s): JP1 99401 72433 19940725; JP1 9930231661 19930917 



Also published as: 

US 5523703 (A1) 
G B2282035 (A) 
DE 4433143 (A1) 



Report a data error here 



Abstract of JP7135513 

PURPOSETo transfer the current drive signal 
with a normal amplitude by connecting only a 
termination circuit at a receiver side in the case of 
2-way transmission reception and disconnecting 
termination circuits other than the termination 
circuit at the receiver side so as to avoid the 
reduction in an impedance of an output stage of 
the current drive circuit CONSTITUTION:When a 
current drive signal is sent from a 1 st current 
drive circuit 1 and a signal sent by a 2nd current 
drive circuit 2 is received, a switch means 22 is 
on-controlled to connect only a termination circuit 
21 at a receiver side and a switch means 12 is 
off-controlled to disconnect a termination circuit 
1 1 other than the termination circuit of the 
receiver side. Thus, the termination circuit 21 is 
connected to the receiver side (final termination 
part) of an outputted current drive signal (ECL 
signal) and the termination circuit 1 1 is 
disconnected at the sender side of the current 
drive signal (other than the final termination part). 
Thus, the reduction in the impedance of the 
output stage of the current drive circuit is avoided 
and data are transferred with a normal amplitude. 
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ufcii*^ i ©BBBnfiBR©*BB»#&. 



i) iwom? (12) <t p ic L;t n t s^at-r-stiiiSKKi ssB»i>m#££mi-£«afi£Bi!iS!®B^Aa>3;5ffl*< 

M®8<D&i&fflWi&. 31 1 ©#fi©«£, 8()B1SSSB»lIHI*t©§tt&l/£;R 
[R#«2] itffi®lffiKffiiaHi^«ECLfi^-C* 10 ^[pJKTfT 52X#AA7.©-igl;:&R$nfc3§l©miiiE 

0. ffiffiSSSffiSSSlHJBteECL BIST* -SCt BS)£0BI;:£^T©*Rig|Ejl§£&iaU ffi© 

£&a<i:T-5R#« 1 wRBBBBBBOBBBW* £T©mtSffi»iI!BBlCfc^Tifc®BB£«98iU 

ft. MERBB»S«**B«'r*RBBftBEBa»&RR 

3£fc£1$afcT£R#£l©«»B»lHslB©»BfH SS2©;fcf6]©i§&. RBBifiB»IHI^©£ttSL*;R 

fljjffc *lSllCTff55R^AX©te«t:««$nfc»2©tt» 

[B*fl4] WE*B0B©«B*±tf«O«^«B B»SBBfc*Vvr©*RB0BS»ttU flo. (fi© 

*, h7>v f ***ffiffll'TfT-5J:3fc:Lfc»#Bl© £T©BSEBiSgB»fc*^T»igB88**»0«-r«fc5 

«»EB1&1!B»©»JSBW£8:. IC Lfz Z t tf 5«85B»I!BB©»BfHW:# 

[M*B5] ME«S5BBl!<t^*3ffiT*B2©tt » ft. 

^Bl&SBBttl^TaO. RE»l©«»B»gBB tB*ai4] fl9EB»EBI(iSm^ttECLm^T* 

*>6Rl-3©B2©««EBi!iSiaBlcRttatBfti!ffl^ 0. fio. 88EH8SB»!>1!BB«E C LEBT&* C t 

SfiBT**£. SR10©^2©«8SB»iSllBC* *#BfcT*»#Bl 3©«aHB»BB»©»iiBW£ 

tt*RBHB«*tt*l«1"*J:5K:tfcCtt1»«fr B. 

«B*B 1 ©R»B»SBB©RBBB*B. IB** 15] MERBBBBR*ttPCMLffl*T 

[R#«6J WEB2©B8iEBIiS!lHlBlC*lt*»«l fc* C t£&ffi£T •5R#« 1 3 ©HSSBib£!BB©& 

bb©8$&, &&2<Dnffi$&W)m[Bim<mtz* : £v t&mwfim. 

©'J-H{i#fcb<«7-f MI^fc^y^UTT^T^ . [R#m 6] . fl9BRfflBB©«S«*.fctf«9BLffl 

«Fatf-6W*3fi5©«a£B«lffllHlB©RfflllWffll^ffi. 30 3 ©HatBi4S[HlK©i^«SHffll^S. 

[B*«7] BERBBBBfi<l*S«-r*B2©R WM17] «BBnS©ff#©3(tKt«iR^lRl 

tSBiiSlHlBtt^tar*0. MESS l ©BBBBSBB fcTff3tt«EB»S®K©»»ffl«SHT*-3-C\ 

*» 6 Riisc©^ 2 ©bbb»bebcrrrbbbr5 berbembb *©3tf m Li uamizxfi v Wj$\ 

*fi»r*«£. ^RSS©m2©fl«EBf!)SI5lBlC^ /Ut, 

tt-5&&«@B*-tn-?n&irrs<j: 3 ic i/fcit^ Rsttrt/fxicttttSft&RftoRBBBBBBj: . 

©if SRtfS 1 OBBB»BHB©B*«»*tt. RBBBBSBB£B»*&l'lfcBR©RBBB&. 

[B*B8] g9E8R©aS2©Bi8ffiI!iI!BBI;:*5tt RERBBBBB^eSfflraBBBMSQBftfttME 

•56&SSBB*. l"3©R<l«lB«K:J:')«*P"r«J:3 KBHtttttttrsUBBBB****:. 

fcUfc;:fc**Bi:"r 3»#3i7©fiaSfg»iI!BB©& RBBBEMBR4£Uift-r«RBBMBBB*J:CNft 
fflfli!lffll;£Sj. « BBBltBB4eSttBlfcBfcQ&l'>BBBMSBB 

[R*S9] ttBBBBB©»«*B»r*BBBW ©£Tlc*5UT, MBKBBBe«9BT*BBBttB 

AMI*. RRBHB*«Rtt&ftTH*EBB»B@B© *Rfc*ABT*RBB»SHR©RBBBRB. 

»fP£BW1-*BttsMBffi#* i &£R1"*£3»wbfcw [R#«18] MEB«B»g«f|ttECL{iftTifc 

t*»Bfr4B#Bl©BBB»fflBB©»BMB* 0, fla. A&E®fi2IB®lIUHl«&ttE C LBBTfcS £ t 
ft. if *Sft#« 1 7 ©QSIBRBBB©Kfttt&R 

[B££10] ME»BBW«#*. tt»B@B*«R B. 

ttenTHS«fl5BBS®B©»(P*Wrsli^filffll [B#R19] WEB85BBl!ffl#ttPCMLm^T 

m^<fcfi-©^£bfc£££#a.i:T-2>W*lB9©m »*Ct«:1*Bfr*W*ai 7©HtSBi!)IJBB©& 

BB»l!@K©»BlHW*a:-. SSfMSffi.. 

[BRBll] MBBBBBB**. (WEBBBBB SO [§S#JW2 0] ffiBBBBBBB¥ft«J:CXnEB« 



Tfro (3) !8tiiEffii!)SlHlB©i6ISSl)W*ffiT*oT. 



B»fi«*&tt*fc*TTL«*i UfcBSR 1 ©^off 
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[§&#«2 1] i(ESaSBl!llMI^«:£m-rSB»B 

i*s!Ihik«io-c*c» bebbbbbb^ohib i ? 

C5tt85BI!il!lalB»c* W*»iSia!6*»«T* J: 5Kb 
BWBS. 

©bbbbsbbk* &&JSBg&£^*i-?n&$T 

BB©»BBWB«. 

[H*]S2 3] BEBBBBIi. fitt¥ft£J:tf£fi 

tt«fr*»*ai 7 ©«BBBBBB©BBBBB 
B. 

[§t#5i2 4] wi2ffi*n;#eii. £ i ©£in;#@:*3.fc 
tfB2©»tt¥RS*BU BB 1 ©ttfii#B©-*tt 

WE5R*«Axk:»ttan. &£ i ©sin?&©ffii3Stt 

ll&EB 2 ©&ffi^a©-^fcJ; tffiitE£fi#ia:©-S8t;: 

&TSBBB2 3 ©BliiEBKi&BBWBBfWWBB. 
[M«9I2 5) B»B»ffl©«5©SttBb*5K#lSl 
fcTff3«BB»BBB©BBBBBB-e»9T. 
ttB«fl(B»fflffl#©Stt*l/«:5R*iaiCTff33R*iei 

R5H#flA:Xffl-fflK&ttSftfcSS 1 ©ScSSKiSIhIB 
i. 

&£ 1 ©BSEBBSBBKBtt e>n££ 1 ©BBBB 
t. 

ffiE^fl/tXOteJSKSSBSftfcB 2 ©mSgBE!iI!B 
Bt. 

Km 2 ©BBBBBBBtCtttt & *i£B 2 ©&SSBi& 
t. 

HEB 1 ©€tSI£®l2!B8*5«k iiilElfS 2 ©mStlBUjlJ 
@B©Hfc*HT, «ME5R#fa/*XK««3*lfc»R© 
£3©«8&BS>S!BB£:. 

BE««B»H«**aMri'*BaB»fflBB*»SB« 

«EB»i!ffi*t*£(IT4«SiEBB£igB^l6JA» 5 

**. MEBl©BBBMBBB^6MEB2©BBBIb 

fflHBKi*ia»3j8Frafc-ai"««£. beb2©b«ei 
B*»«r*i*ic. taEmi©**^niB«:^o^-rj; 

5 lcBf9-T«B 1 ©BBBBBB^fti. 
69EB8!EB»iS(i^S:2l«-r*BaBBi!lHlB*»6EEB 
BB»Bfi^feSffl1"««BB»ffliaB'Mei*»3*lSl 
BEB2©BBB»S0Btf»&BEBl©«»B» 



(3) ^Pf7-1 3 5 5 1 3 

4 

B@BK:rt*>'5*fllC-a-r«*d. BEBIOBBB 
BSBBfafc*!:. MEB2©»BBB««IOB-rj: 
5 KMWr*B 2 ©BttEIBBW^at - 1 

£ttBfc-r«BftBKSBB©BBBBBB. 
(B&B2 6] WE«88BH)S(i^ttECLft^TS 

0, fio. mE«BBMBBBttECLBBT»«^£: 
«Btt^'r«B«B2 5©«BEMSBB©B«MBB 
5. 

[B&B2 7] MEBBEBBB^aPCMLB^-7 
JO **rt$1$»fr-5B*3B2 5©m«EB»SI§IB©B 
BBBBB. 

[B#B2 8] BE£l£<l:tfB2©BBHBMff¥ 
R». **Hfnh5>yX3'tBBUTV>*B*«2 5 
©««EBBI!BB©B«fli!l«gB. 

[H#S 2 9 ] BOE&iSHJBte, Sta^Sfc <fctf £S 
¥ft*ABU BB«BB*»«-t*z:iTlitrE«8EB 

BBB * * bbt * mssBiisiHiB tc *s it * KmssBi* 

Sffi*i©fi«*iJr«©BBK:«je-r £ <k -5 fc bfc Z t £ 
Btt&-r«MM2 SOBBBMBBBraBBBBB 
M B. 

[I*S3 0] BEStt¥Btt. B i ©BB^ft* ± 
tfB2©»ttfMatftBU BBi©»B*»©-Btt 
BEB#A/tt HftBsn. bb i ©&tt¥ft©BBii 

itSKB 2 ©«B#R©-**J:tfBE*«*»©-BK: 
M$n, *UT, BB2©S&&R©ttB£J:tfB« 
S^RroteBttBEBBBKBtt^BSfcttMEBSB 
K^BI^ R£ L TBBB CBtt $ nt t, c t * Btt 

[£B©BB&MB] 
J0 [0 0 0 1] 

IBB±©Wffl»»] *»WttBBB«BBB©BBB 
B2Ffc*5«fctfBBIwBU «MC, ECL (Emitter Coupl 
ed Logic) fi^i3«fclXP CML (Pseudo Current Mode L 

ogic) B*B©BaB»B«**B**nraa«TaB 
*iaB£«i;:fctt*B«B»fflEB©BBBB;&Bi3J: 

[0 0 0 2] l-00>WM®&t\sTmfctZ>Z£ 
©■C#«BBBB©**fc#t>T. Affl^br>«r^fflL 
TBAU*i;>©»*ll!B'r*CtJi««Bt&oT*T 
4? lr>*. -tbT, ECLffl^SrffifflfSBBlCfc^Tfc:^ 

-zmmzfto z fc*»Bas*rtn4. 

[0 0 0 3] 

[ft*©8ffi] 0 1 1 l2K*©BBBMBBBlC&t7« 
BB»©BBB**rB"C**. BBK*V»T. BBB 
mc-l I C-2ttx-*©«E2t£f75ECLB8, R 

1. R2fi&tt. CI tt&S (n>x>it) . TCtt**Jg 
BB. fUT, I Ltt-f >t:-^>X7-f > 

7 5Q©X h'J^7-f>$fcHM>-^W) 
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[ o o o 4 ] a 1 1 tc^-r (&sie]B) t c 

T\ fifixRl, R2 *3<fctf£fiCl rmf&ZtL. ft»*g@ 
BTCttSffittOECLSB I C-2fc»LT£ttRW'& 
tlT^£o Tftfr5> (01 l+OfeffiO) (DEC L 
SIB I C-l**&-f >tr-^>^5-f >I L^^UTffi^ 
(01 l*0;frffl) OECL0BI C-2^x~* (DATA) 

SIOEC L0B I C-2lC»LTfc^»tf SnTU*, 
CCT, »«0BTClC*1f>T, fiftRl *>£tfR2 12 
T-^*SttS5«©ECLIslBl C-2#(ttlt£tl«'f 
>^>77^f>I L£fgl<D€2!iBVEE (=-5.2 

fitRi *><i;tfR2 (omigimmtm 2 vmm&vcc (=o 

[0 0 0 5] 01 2«®ffi^liSI5IBiUT0ECLlHl 
B0-#J£^-r0B0T$>O, HftMl::, OR/NOR W7 
/;7) y-h©W*jKTfc(BT**. HBfcjftSn* 
<fc?l;i, ECLHB©0l/N0Ry-M4, S&CDNPN^ 

h7>v**TR-101~TR-107, fccfctf, 
fiffiRIOl — R 106 "CfcrtStlTH*. 01 2 

tC*5^T, #BBtf#A*cktfBttOR/NORy-h©A*« 
*U Vref ttS««EE**U Xli*7Hia, 

xb tty7m*s*UTv^. in. ECLmnommt 

LTtt> WAtf, «W "H" **-0.8**K <£U- 
"L" 39t-1.8#^hT««*1.0**htft^T 
^LT, IUIHB (TO tt, SdffiOoeSSffift 
SUB (ECL0B) K*W-*«*B»S!ffl*t (ECL 

r>3il^H«E) fcbT, 1.0#^h«D««*#T*± 

©«iifk**ST'&fc»«>PCML (Pseudo Current Mo 
de Logic) ffl^t>«ffl.sn<bJ:5(caoT*T*0, ft 
PCMLTH 0.4#;i/h££tf O.8tf;i/h<7)2«S0 

[0 0 0 61 01 3»BBttff£lT®:zaftJ|ftBJl 
Lfc*«B»fflHB00B«ftSTBT**. f^0tci5 
UT, #BB?J*tI C-l~ I C-4ttx-*(Di££{f£fif? 
E C LIeJB, Rl -R2 CI, C2 te£S, TC 

-1. TC-2tt»»lslB, *bT, Hit MAtf, 7 5 

h 'J 7 >*fcttHttfr-:/;i^©'r > K- 
^>x?-r> *«i/Tif»*. 

[0 0 0 7 1 01 3 £jST=Stt«tt, ECL0BIC 
-3 (01 3*£>;&ffi!l) *6^f >K-if I L£ 

^LTECLHBI C-l (01 3*£>£<BJ) 
£A£i:#lC. ECLSBIC-2 (013*0£ffl) * 

e>ot:-^>*^>i l**m,teclbbi c-4 

(H 1*3 'st>T-^*eA<&5R*|fiJfflOt>© 
&$IeIBTC-!, T C-2£* 3R*Ir1"C 



(4) «f§8¥7 - 1 3 5 5 1 3 
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x-*CS*ff3ra*0ECLEBl C-l. I C-2<D* 

[0 0 0 81 01 3 fc*T:iBB*nBTtt. flJAtf* 
ECL®BlC-3 (IC-2) <D&J]h7>i;7s? (fl* 
S) ©ISy>*5*fc-f>K-y>^tt, SfixRl - 
R4££tf8BCl. C2 #±T«ttSttT^*fca, ft 

-f>e-^>x©«tt/hS<*D, x* 

<&* e UttWJC, 01 2 ST J: "5 ftOR/NORy- h # 
ECL0BI C-3TfcD, ftOR/NORy-h (I C-3) 0 
JO (*7fiJrtX) *-f >e-3f>*?*f >IL«hL 

TECL0BI CrHCfiA.*«^, H3*h7>y^ 
(*7aiaX0ffiaBh7>vX*) TR-lOSCDXSy 

0, BI/"W "H" CDU^fiTlTECLB 
* (PCMLM) ©BttM^ftoTIEB&x-* 

[0 0 0 91 01 4ttHXttfKj:UT^BBNI6B« 

» ufc«aEB»s!0B00B«*3KTB"c*D, 

S&0B) *«LTV>*. HBfc4SV>T. IMHflWIC-1 
- I C-n«x-^02l§fs$:fT^ECLlHlB> R01, RO 
2-Rnl, Rn2«fiSt, CI -Cn tt«fl, lLli-f> 
tr-^>X^-r>, fit, TC-l-TC-nteStfERO 

1, R02-RD1, Rn2*J:^«aci -Cn T«J*£tt 
*»»®BSr*UTM*. 

[00101014 ic^T^BKB (*SJ»a®B) 
30 tt, ECLHIBI C-O-I C-DCDffijSc0 1^(DECLlHl 
B<hffi^ffiic(7) 1 -30E C LEIBtOPflT^rtlOOx- 

tT-^>X^<» I LlC«(t«ltBlBlB (^2^0 
B) T*^>c 01 4K;*T£fiJf$«0BTfcL fi«JA«, 
ECLIhIB I C-0 (I C-<K I C-n^€EjS<D lO) £>ttl 
AS©lS'^*6flt^f>i;-^H &ECLIH] 
B I C-0- I C-Dlc-tn-ftlRW 6tifc*B@BTC-l 
-TC-n««*TJK*lflI/^t*l»SnT^*fca6, T& 
*>^, fitrtROl, R02-Rnl, Rn243cfct;§gC0 -C 
40 n ^TO^>XM>I L^»a$nx^5fc 

ftWlC, 01 2JC*r«t5&0R/N0Ry-h^ECLHB 
IC-0T*O* ftOR/NORy-h (I C-0) OttS* (*7 

uax) ^>r>t:-^>^^<> i l^^uteclihi 

B I C-nl:6A5io, tU*h^>v^^ (*7fcB^X 

> tf-^>Xii0 1 3 K*Tz:»KB0>«£J; 0 fcS & 
JC/hS<tt*. cniCcfcO, KlflAh7>^TR-l 
5^? O50^-XiCffife!^nfcfitn:RlO5 tc ct^Si^^E^fll 
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[0011] 

-fi&aglelBlcfc^Tte* &\?Lli. ECLSBI C-3tt 
tilMM£^ (Plxll 012©aiAh7>vX^ 
TR-105cDX*y*) ^6^^>tf-^>X^/jN$< 

ecleb i c-wthti&<Dx$v?mffitf&K)j:z< 

&5<h, affl*h7>vX^ (TR-105) 

lt^sebujski^ (ECLm^, pcMLft^) om 
[0 0 12] HBfc* ±SEbfcHl 4ic^-r*a«t«isi 

BKfc^Ttt* «Atf. ECL0BI C-OOfciJ^KCOX 
Sy* HI 20ttiah7>y**TR-lO5<0 

t:-y>xc[)fiTtc#5x5y^«8S©«jn(c<fcoT, 

S8KB»I!f§# (ECLff^-, PCMLfl^) Otg«gO 
«Tfc # ttT&<. ^S<0«^lC«^ECLlHlgS©m*g: 

[0013] *bhm:. ±aufc«E*<o«»B»ssatt 
ess an a ®b <t) tts # g# -r > tr - ^ > x <st £ & < 

[0 0 14] 

[«B*tf*"r*fc»0*8:] 0 ltt*«M«cff*«8t 

SJR^ia^Tff 5 3««B»ffl[HlBO»aaft!l»*ffiTft 

*»fflUT« 2 <Z)effiBi4£JlH]B 2 TIMESHSSttfcB 
*t£g{i1-*«£* K»««fc*tt*»«B»2 l£tt 
&ftttL(22). B3ffl«0l*M0B6W<0»*0Bl 1 

*« o bit (i 2) «t 5 k Lfc c t z&mt? zmmmmm 

[0 0 15] 

[ftUfl] *3B9i<3!)tt8SBIia!lHlBa)»aWW*jS^±n 
tf, BlO«aB»S!BBl*6«aB»fiffl#«ra« 



(5) ftm¥7 - 1 3 5 5 1 3 
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lt§§ 2 <Dfss5ffi»siHiB 2 Ta«snfcflre*3«-r 

X-fy^*»2 2**>*J»LT*««lC*» 
*&3g0B2 l£tt*»«L, fio, Myffftl 2 
**7«WLTSttB©»BHBKnol»B0Bl 1£ 

[0 0 16] tft^, £®®<D%2 0®m®mm®& 

2T«X-f y^®2 2(Cd:0*l«SlHlB2 1 

tu a««flDBi©«»B»fflHBirttx-f 

l 2lct:Q*ttBBi i#«0BSh*J:5K:&oTi> 

»BBBOffl*ft©-f >K-y>X«Ttft<L. IE* 
ttS«CJ:««ttBttaft*a«t*frtott4C&]PT 
**. 

[0017] 

BIT, BH£#BLT*BBlCft*«ftBB 
^(HlBO*l^a^lS®(7)^ifi0»J€ritt^1-^o 0 2te*5£ 
W©B8tB«ia!BB©ll«l«ai«B©-*JIS«*«1-0 
BMS. HBfc*HT. MWIC-1-IC-4S 
« x-^oasm^fT^ECLBB, I C-5' 

7>7, IC-6' *UT f R0-R14te 

>x>^) . i Ltt-f >e-y>*?-f > 7 

5Q), NANDifcitfNAND2 IM^F^-h, ttT, D 
1, D2 tta^*— F*SLTt>*. 
[0 0 18] 021c*T»«IeJB (nSftBKB) 
ECL[h]BIC-3 (02*<D;&®J) *S-f>hf-^>X 
> I L$:^UTECL0BI C-l (H2«t J Ofi«) 
'sf-^^gA^tftC, ECL(HlBIC-2 (024 J O) 
SO *6^>li-^5<>ILmTECL@ 
BIC-4 (H2*©*«) ^fer-^Sfi^^^lfilffl 

[0 0 19] B 2 lC*r=BftttMrai, E 
CLHBI C-2*>&-f >t!-^>X7<> I L^^lt 
ECLSRI C-^f-^teat^^lCli KB« 

-2 (EC L SB I C-4. IC-3:B2t©6» *ftt* 

-1 (E CLHBI C-l. I C-2 : 0 2 4>cofe<ffl) 

hT~^>X • T ! y5 t >yft»«i»Btta<. StaR12. 
«8A(B^SStt, ECLIhIBI C-2*itfI C-3^« 

MiAI^-S S) "H" ©t*lC«, J-> 

5^7 r-^fi^Bffl*Sn&Vi (^->Hy-hNAND2 com*/ 
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"L" ©fc*lctt, *>i*y- 
knandi icflMesftax-^fi^ttawanr m->f 

y-KNANDI Offl**<«U^ "L" ICHE) , £fc, 
h*y— hNANDl K«l&Sn*x-*^tt*<0$3: 

[0 0 2 0] AWNC. WAtf, ECL0BI C-2*S 
<>e^>X7^> I L^ITECL08I C-4^ 

**H" tT<&. Ztl\Z±K). PNPi/H#-7h7> 
vX^TR-KD^-XKte, A777IC-5' fc^tffi 

o.7v) *aarr*££#T#&^. ^tx, h7>v 

*ytf;WitUZ>. 2ZIZ* fii/xR3. R5 icfcmfittftsn 
to^fcft, NPNB/M #—5 h7>yX^TR-2<0^ 
-Xfctt, -5.2V (V E e) Bfh7>^ 
X*TR-2fc:*7ttSg£fc5o 7n*2BL 
-1 (ECL0BI C-l, I C-2) Ttt, ffiKRl, R2 *5 
J:^§IC1 T«riESn*»fflIilBTC-l^«OI8l$n 

* 0 uOit, eclbbi c-2®Art c^-> ny— h 

NAND1 0di*) Ktt, hNANDl lC«»Sn 

*x-*a<si£2n-c#wa£ft, reclhibi 

6-f >tT— ^>^7-f > I L^LTECLIhJK I C-4 

[0 0 2 1 ] yPty^BL-2 (ECL08IC- 

3. IC-4) Kfc^Ttt, KB«*A«#SSj&«yty7 
7lC-5'^>/WIC-6' 43<t^Stn:R13 (R12) 

*£fl«)nSft*. T&fc*. h-7>vX^TR-3C0^- 

OTfAfl^SS (-1.6V) ft(Aft£ft«. *LT, 
KD-2tttttO. 7 V©«£E*93UDSn, 

>vX*TR-3£*>£i**£ttO®EE (ISO. 7 V) *f 

KJ:D, gffiR9, RllK««2#85*U NPNiWtf- 
9 h?>vZ*TR-4fc*>ttS8<!:&<5o *<&|g*> 7 
D>^BL-2 (ECL0BI C-3, I C-4) til fiSt 
R7, R8 *J:tf«C2 T«J5SSn***0BTC-2* 
&$£ft£o :o<ht, ECLBBI C-3<Z>A;ft W"> 
Ky-hNAND2 ©ffl*) tt» "L" 
*r Clefts, ft, fi«tR6*5ct^Rl3tt, h7>yX 
^TR-l*5it;TR-3**>LfclR<Z)'<-XIC«nStt 
«*WWf *fc#0t><OT**. ft, ECLffl*t£LT 

"L" 1.8#*hT««*«1.0*;PhfcftoTH 
«. fit, »«lsIIS (TC-l, TC-2) tt, SfiffiHO 
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ScSffiKSlHiB (ECLBB) £i*t**«S«fta!ft* 
(ECLffl^) ©l/^*«r, «*tf, -1.3**ht* 
6 (XI/y>3*F«E) tLX. 1.0#;H*©fifi* 

Tli, J:0-l©SS5aft**»r«fc»©PCML«# 
(MX.& 0.tf*htW0.»*hO2IWH 
*«*0, ^ I/ ^r>a il' H1E8+ 1 . 6#JP h^itf + 

10 [0 0 2 2] ^C, Mil ECLBBI C-S*S-f > 
tf-^>*7-f >I LSr^LTECLBBl C-l^x- 

*' l " £-r*o cniccto, h7>^^TR-iut> 

©IS*, :/Oy*BL-l (ECLBBI C-l. I C-2) 
Ttt***»«Sn*. ^Dy^BL-J (E 

. CL0BIC-3. I C-4) Ttt, h7>yX^TR-3i5 
±tfTR-W*7«»tftot, BBBBTC-2JOTDD 

^ [002 3] ±.mi>fz±5\z, *%w<Dmmm®m®& 

MHM-GECL«#> OSfffflO (©&&SS8R) £1* 
BKBBEl*) t»i*BHB*«fflOBSn*. cniCck 

ot, «atK»aniB©ffi*a(D-f >tr-^>zfiT* 

[0024] m3 \t*^(ommmmsja»o»mmw 
w mmsmt, B2fc**=«»BBB*;K*fflT5 f -* 

fc»SfT3*R»0ECLHBl C-ll, I C-21: I C-l 
2, I C-22;-; I C-ln, I C-2n \zmm UfcfeOT^ 

H3lc*-r*BIBBBBtt. ®&tt<DE 
CLIhIB I C-12, I C-22;-; I C-ln. I C-2n 
X. -tn-enco*lffllCPNPS!/W#-7 h9>i?Z9 
TR-12, TR-22;TR-13, TR-23:-; TR-ln. TR-2 
d &»«8WWffl (BL-l^ct^BL-2«C»l&) 

«CJ:0BBHBTC-11. TC-21;TC-12, TC-22;-: 
TC-ln, TC-2n <D&Wt%MWTZ>£5\Z&oX^Z> 9 
40 ZZX. ECLBB I C-ll C-21 O^jSIUB 

TC-11 ^<fct/TC-21 tt, ftBM«ttBL-l&,ktfB 
L-2lC«kt)ittt«I»*n*ck'5lCftoT^*. ^LT, 
&-^rOECL(UB I C-12, I C-13. I C-ln o» 
BtlBWra h^>^^TR-12.TR-13. TR-1 
n O^-XICtt, ^l^SUffllfi^ (CSA) *ftBS 
n, §ffi^OECL(HlB I C-22, I C-23, — , I 

C-2n 0»tt*»JWT* h7>vX^TR-22. TR-23, 
TR-2n ^2(7)^^X1^ (CSB) 

5/7 [0 0 2 5] Bl^fWWffl^CSAtt. i20 
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0-fi«*$0B(Cfctt£N P Nffl/W *-7h7 
^TR-2*«*7ttlBt*t>T»ttlHlBTC-ll #W0S 
$n*«£ SS#*U*W **H ** CD£ 

#) , Sl0M««^CSAttKW^ "H" £fcoT 
■ 3 fc*tfftPNPa/W*-5 h7>vX*TR-12, 
TR-13.-. TR-lD t)*7*«t4r?T*hfft»« 
. 0BTC-12, TC-13, TC-ln fcSJ0K£*l3o 
[0 0 2 6] I^SHC, 0 2<£i:fi**S0BICfctt<5NP 

WBBBTC-21 *««0(iSn««d (&®tfJ#;Uf*t 
SStftt^A "L" . ff!2 03ifflm*tCSB 

tt«U^ "H" £fcoT03K43#*PNPSAW # 
— 9 h?>vX^TR-22, TR-23, T R-2n fc*7 
ttatfcoT*n*ni**0»TC-22. TC-23,-, T 
C-2n fc1ZJ0f?i£n£. CtltcJ:0> ^2(C^T-fiiK 
.*SI!B&. H3JC*TJ: , 5*:5R*lflJT5 f -^te2iS:fT'5 
SSc»0ECLl5lB I C-ll, I C-21; I C-12, I C-22; 
••; I C-ln, I C-2n \Z.mmtZ>Z. t&T£%. ft, f& 
l*±tf»2©«l»ffl^CSAatWcCSB, *J;tX, 
PNPf/H*-7 h5>vX*TR-12, TR-22;TR 
-13. TR-23;-; TR-ln, TR-2n ©DWttt, <fifc«* 

[0027] i4 a#$eno«siEeHiS!isiB(OKflffii«i 

8BOS6JC«O*lB«**'r[HlBHT»0, EC Lit 

tt-r*«fc5&»MIB»fl#S#il S#l-S#n*±rtf *C 

**afflT*A*»^jE*&fi«*»* «fc 5 icT * C <h 
flWTtft. MxH ECLM/W (ID 

T> K5R*|fijA^ I LttftyPy*BLOCK-H BL0CK-1~ 
BLOCK-n (C*5W*4T©ECL|slB I C-M. I C-l- I 

c-nfcaasttT^a. 

[0 0 2 8] CuT, MAH l^cD^Py* BLOCK-M 
(I3 4^co&fflloyp y£) tfMPU (Micro Processing 

Unit) tt^n y ^BLOCK-M tfifo<D7u y £BL0 

CK- 1 - BLOCK-n (B3«fOfi«O^P7» O & * * U IC 
WUTU-H ■ ?<< htfr3«ft, WE (7-f h-f* 

D7^0WW<I^SIl'-S#n*iJ«UTtl3g(slBTC-i 
[0 0 2 9] H5ttH4t*-r»»«W«B«C*W«tt 
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»ffl^fe*lfc**0B0-fl*iimrc*!3, 1u?9 
BLOCK-M toZTttuyt BLOCK- 1 -BLOCK-n 0>§**'J 
*MWr*«ll«#SM*J:OfS#l^Stne**'r*H 

SIM. S#l — S#n«, £TMPU£*rTa:/Py£BL0C 
K-M T±j«**l*J:5l;:fcoT^*. 
[0 0.3 0] 06^3j:^H7«04^1-»ffl6IWSfi 

6 ttr/D y£ BLOCK-M * 6 Jifc U - Ktf-f ***«U 
70 H 7 H:/ny£ BLOCK-M fr*>&1Zy4 hlM 

Tl»«. («, H6*±)^H7(C*5^T, #JBfl»CS 
tt, fy^tU^Mf**f. H6£±tfB7fc43V* 
T» #yDy^O)T-^»Oii*^RE^*fcttWE 

<ora, *a>**a»LT45<#w«»*. star** 

5 fc, 0 5 ©HBTHU 7 1 J y 7 r • 7 □ y 7 I C-40 
£0 1 fcfy hv7hS*Tttffl-r*J:5lcftt>T^S. 
IN* MfcUKCT. ■*JHIBt-2*Hfy ha±fcUT 

[0 0 3 1] 7ay 2 BLOCK-M *S*fc>J- KtM*;!' 
TWU ^Dy^BLOCK-M $kW?Uy>? BL0CK-1-BL0C 
K-n (DMtlfrfr t>ZfOy& BLOCK-M ICx-^tfAaSft 
d(0«^JC^ K^Py ^BLOCK-M co»*§jBBT 
C-M(TC-Ml-TCML) £»ttU ffiO^Py^ BLO 

CK- 1 - BLOCK-n <0tt«®BTC-WTC-n*ffl9aTJ: 
3ttttaa*tt*StlL sii-sm*«**an*. H# 

Oct^lC, 7 U y ^ • 7 P y ^ (I C -40) (C ct ID R Eli 

T&to*, REgfH P-7d7x>r^<0{I^T, 
7Uy7 p - 7Py7 r I C-40 tCJ:0 1 fy hy7h$t 

»fif©fc»l:REfflt* 1 tTy hv7 h-T^Ott, M 

pu«®«wm (^-;h-*^-ta) **<&»t?* 

£S(ift^. ^Pyd7 BLOCK- 1 -BLOCK-n ©rt, 

DlOitxP-^ (fti&a) IC-30 A, BI5C 

V^4, ECL0BIC-1O ^SECLHBI C-20 lc« 

asn«7Hux«*aafc*, *h*n*aaB*«* 

[0 0 3 2] 0 4i3j:^@5lC^$n^cfc^lC, 7KU 

x/UOt©yo'> ^as?(i#^e,7^irxl"sypy 

I C-30 T73-F (fkt&m WEfg 
B (*7y- HIUB) IC-60 ^^LT, 7Fl/X/f 

-^o»*«»tff5»»««ffl^s ii- smarts 
5^? n-5o *isgsjp<f^s#i-s#n«, ±x<au^ 
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)V "L" amntsti* ctticfcD, -fnv9 BLOCK-i 
~BL0CK-n (D±T©&®0BTC-l~TC-nli<ZJ9l8$ 
ftSCttCfc*. 'J-K-f*7 , ci7 7BL0CK-M © 

BsssjWflM^stitt, <£u^;u "L" tstt. cntcfc 

0. x-^A'Xtex-^WE&SnST^^BLOCK-M 

ECL{t*t<D£&&SSgB (7*D 7 i'BLOCK-M) /ftt&J8£ 
ft. ^<Dte«D7Q-y^ (BLOCK- l~BL0CK-n:&&&i88m 

0«»»BB*#i!l/T. 7'J77*- 7CJ77*I C-50 IC 
•J:0»S8WWffi#S«!Sr, t 1 My h->7 H 

(t-2) StfT. fiU^U "L" ifcSWFp 1 !* (t-1) 
+ (t-2) ttZ£5\Zl3.-oT^Z. 

[0 0 3 3] 7*D7 7BL0CK-M frZM.Ii?* bV 

■IttfrTl*. 7"P7 7BL0CK-M flto>e>7"D7 7BL0CK-M 
£m©7*ni7 7BL0CK-l ~BLOCK-n ©<5jtl^©7"D7 7 
Kx-^tfaJTJSft*^ dOlg&lctJ, 7*D7 7BL0C 
K-M ©fcSg£<SDBU T-^A^JS^ns^D^^BL 
OCK-1 ~BL0CK-n Offing© 7* □ 7 ?0*CH®^ 
tZZtlZfrZ. tUt>*>, 7"P 7 7BL0CK-M CDi^^Sd 
»«fc(ft*Sn«fc*M»«*SIMtt*U' , W "H" <D 
<!#<»: *n, 7"O7 7BL0CK-l ~BL0CK-n ©ftCSfi^ 

(?7 7*-feU7 MI*t) (C«fcOS^Sn^Bf)g©7 , a7 
9\zm$tiZ&i%MW®^m*<<&l"<)\' "L" OA 

BftlSBO^tfattSftactKfc*. :CT, WE(f 
^tt5-f bIM MfiXfiZtlTKZm* <&W<)1 "L" 
T?»*(J5>B*«*a (MPUlCioTte. g^FSfcaJ©^ 
*<&£) . 77-fcX$tt-S7'0 7 7ffi!l<DMPUt> 

7"IC-50 K£9tt4fMffft#SlM£. MWt-l*>6l 
tyh-/7h (t-2) S-ti-T, <£L"^ "L" &fc*M 
IBS (t-1) + (t-2) ffSiSfcfc-sT^*. «, 
TFUXAXlcBSLTtt. U — Hif-f i?)V&&tf74 b 
iMPJimz, 7"D7 7BL0CK-M {ffl*^ <b&xk2 tlZO 

[0 0 3 4] B8fiMB2iZ*r8&M0gB®X)*fle 

tt, BBBSWDBASB* (BBHBflMI) . fc 

tt, ±Bl,fcECLflMI£ttT&<. TTL<i#£<£ffl 

fiCt^-rtft. r**)S. B*tf. TTL<l#<Z>Si 

"H" (=5V) tt. Ay 7 7 I C-300*^L/ 
T, BttRB'SitfRT'CASBEBTaTECLB* 

R-io^-xicwiiDSfta.fc^icfcoT^*. cntck 

9, TTL(H»Tt>**MW»t»«I'r«Ct*»T** 
Z.t\ZfiZ>. 

[0 0 3 5] GUtiUdC. ±B**»«fcJ:fttf. E 
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*SnfcECL«#**(rr*EB (Sfcfc«6S) 05*- 
ttCfcoT. ECLffi^©1g»»«3C^lt*ta7jU'<;P 
£fc. B*B*/t*fcBl/T#«flsT*;:fc 

»fflw«im^i:LTtt, e c l i^;p©m*t£tt 

/0 Tfc<. TTLl/'CjKDfitfettfflnii^-Ct, 8 
*fcflM»*B*MB«*£ LTBBT* :tm4. 

[0 0 3 6)09 tt*»«fi!}«ssEens!@E8® 

^Stt*J:3K, **BWTtt. jR^A©/** H>M 
-y>X7'f» I L©H«KK(*fc:/ciy* BLOCK-1 
fc.fctfBLOCK-4 lC#UTfc*ttBSSlE]BTC-10. TC-40 
t»S8S!lWaSB L-10. BL-40 tfcRtt Z£o\ZUoT 
t^fc. *L,T. S^D7i7 BL0CK-l~BL0CK-4 £tt, B 
SfB»S©<§*t (ECLfi^) ©gttgL©7Jf6]£gS'J 
/» *««#BMBBSD-l~SD-4*R»*J:5fc&oT 
l»*..Tfc*>%. SRjfrlRlAtX I LKttbT. 7"D77 B 
LOCK-ltBLOCK-4 tOBC-U^n 7 ^BLOCK-2. BLOC 
K-3 Ictt. ECLEIBIC-2, I C-343cfc#f!'^§8B l JlEJ 

KSD-2, sD^3^sa:we»n, HMiamsxzmiMm 

[0 0 3 7] -5-LT. GM^ft-Sx-* (BSEBKlilfl 
^) ©TjI*)*^ E C LleISS I C-4^S> I C-l^ftfroJ} 
|S) (^D7 7BL0CK-4 ^e.BLOCK-1 ^|6l*>o7J(S] : Si 
<07?fl> O^i^lCtt. ^D7^BL0CK-1 lC*5tt*»SH® 

#|6]*i. ECLI18S I C-l^e. I C-4^I6J^^7J|6) (7* 
P7 7BL0CK-1 A^BL0CK-4 ^(6]^d7jI6) : SS2 OTj 
(6]) 0«^lCli, 7*D7 7BL0CK-4 \Zi$VZ1&i%®&T 
C-40 fe*tt*iSfi5SnS. ^ftWJC, ECLHBIC-4 
A^e> I C-3~ I C-lOHnriMCx-^tftciSiSn** 

ECLEIB I C-3*»e> I C-2$fctt I C-l^x-^ 
^e^Stl**^, *«fctf. ECLE1BI C-2*»e I C 
-l^y-^]8«(Basn*«^lCtt. &7"D7 7 BLOCK-1 
~BL0CK-4 tCSlt 6 nfcm^75lRl^9JlllB S D-1~S D 
40 -4tt. f-^*«!lllO»lfl»cCaanfcC4:t«WUT 
7*D7 7BL0CK-1 OB«IH«PBBL-10 lClM«lff4€ft 
BU. .«$SglllBTC-10 $^-T2). -7j> ECLIhIK 

i c-i^e i c-2~ i c-w®txfr\z : T—S'tf&m2ix 

E C L@B I C-2* i I C-3* ttt I C-4-\f 
-**<Gj3!Sn*«£. *5«fcL^.. ECLEIBI c-3*»e 

i c-^^-^tfcaiattaJifcctt. s^^j blo 

CK-l~BL0CK-4 lCRtt6nfc«^*rt«»JIHBSD-l- 

LT7*D7 7BL0CK-4 OBBM0VBL-4O 
SO $«t&L. ^IUBTC-40 CCT, 0 9 
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-m. 4-D<0Zfayi/ BL0CK-l~BL0CK-4 A»i*ntl> 

[0 0 3 8] C»«fcpl:. @9tC^T®ciitffiB!)i![HlK© 

LT. »«BB (TO 43«fctft*Jg*J$llB (BL) * 
£T©7a ttMMIMfl 
BB*BBr*fc»©«*B*M*r* C t t ft 
-5. 0 1 0 an 9 0&m&WiM®&<DVii%MW£W<D%. 
*«*STBBBT**. HI 0£^T£»BTtt. 0 
9 <h^«ltC, b#M/xxi L©BBK»ttfc7ns> 2 B 
LOCK-l*3«t^BLOCK-4 lC#LTfc*»»ii@BTC-ia T 
C-40 fc&BBBfflB L-10, BL-40 <S:£att5«fc'5 IC 

[0 0 3 9] *JE»«T?tt, £7n<;/>7 BL0CK-1~BL0C 
K-4 fcRtt&ftfcAHJABB. (IXO0B) I 0-l~ I 
O^^LTMPUlO^e-gMSn-S-r-* (StUEBfj 

l£, ECL0B I C-4*>£> I C-3~ I C-l©fBjn^lCx 
-**<Gj££n-5«£. EC LIMB I C-3^e» I C-23; 

fctt i c-i^x-^^casn**^, jSctiA ecl 
mB i c-2A»e. i c-i^x-^^eit^n-s^^icti. 

MPUlO*6Hil«IIP«BL-10 fc*Bm***«»Sft 
T&«SIeIBTC-10 ««ltr«. ECLBBIC 

i c-2~ i c-4©wn39»t7*-^]S«<63isn*« 

ECLEBI C-2fr6 I C-3£/tteI C-4^x-^ 
*«<E2IS*l**£. *5«fctf. ECLG3BI C -3d 1 6 I C 

-4^x-^* { eii$n-5«-&ic:tt. mpuioa^bbb 

ffiieSBL-10 fcBBB##tttt*trrtt«BBTC-10 

[0 0 4 0] ±JEUfe01 Otc^-fSfig^Si^lHlB©** 
SHHSItli 04©»BfWB8KK:tfc«L- 
T. BBBB (TO *J:tatMMBBB (BL) ft& 

B*BBT*fc»©«*B*t>*Bfc&t>. s&fc, b 

9lC*»**«49*rtl«»IBB (SD). fc*g<2:ft9. «k 
O-BBBSBBft-TftCt^-r**. 
[0 0 4 1] 

[38W©3&H] 6U. »BUfcJ:3»C. *f£W<DmVitm 

a*B*fr5Bk:. B»fc*M«»*BB*fT'5;:£ic 

«tt)T. ttSSBBB®B©ffl*I8:©-f>b:-^>7.[£T 
*ft<U IEB«*«CJ:««BBiiBA^©eB«fT 

[01] *%Wlc#*@jSSS!)«!lElB©iK«$(lPgS© 
{B2] *»W©«BB»BBB©»«BBBB©-* 
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[0 3] *%WOtZffim®®®&<Dtei$MW£m<»tiL<D 
SJS09€:*-riElB0T?*-5. 
[04] *%Womffi®W)$>®&C>&$lMW£W<?>2 6 

ic<i©*ig«$*rieiB0-t?*2). 

[0 5] B4fc*r*ttBBBBC*tt«BBB*«£ 
(Sf -5 ®B©-fll * 0 -5 . 
[0 6] B4C»rB«MBBB<!>Mfls*R9rr«fc& 

©*-fs>^?-*- v (*©n t&s. 

/0 [0 7] 04lC*-r«*^S9ffiI£fi©S!lfP*ltt^-r5fcii?) 
©*<f5>i^*-h (-?"©2) TifeS. 
[0 8] 02lC*-r^WSS©^fi9|*^1-0T* 

[0 9] *891©SieBiliIJlHlB©£iSSI9il8B©te© 
«$i©-*J60JS:*-flUB0T;&5. 
[010] 0 9©BS!CBBBIIIB©BBBBBB©X^ 

fi"j*^-rn]B0-p$>?). 

^js^r0T?**. 
iv [012] BSttfffc LT©-s&sg£ bb b^msitffi 

$jS@B©@&0fl£r*-r0T<&£. 
[013] SSOTlb^[HlK<fcLT©ECL®B©--0tJ£ 

[014] BS8'fiSiLT©£filfcJ8£jgfflUfcma5iB 
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